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� Ø.ÎÑÔ{Ç�ÂKÐ�Ë.Ú Æ�Ü ×���Ó5ÔvÀ.ÁÃÆ�À�Ó¬ÁÙÆ�Ç�Ó5Ô_Ó5ÜVÓ5Ð�Ð Â�Ë.Ü ×vÂ5È�� Â5Á���ÔaÀXÂ�Ü.ÔaÂ5ÁÃÆ�ÇÉÌ��ÉÓ5ÜVÓ��5Æ�Ü.Ð���Â5Èm×ÃØ�Æ���Ü�ÎÒ×aÆ�Ç �K×ÃÓ¬×aÆ�Ô
! Â Ä5Æ�ÁÙÜ.Ú Æ�Ü ×#"%${Æ�ÎÒ×ÃØ.Æ�Á�×ÃØ�Æ��vÜ.ÎÒ×aÆ�Ç&�K×ÃÓ¬×aÆ�Ô ! Â Ä5Æ�ÁÙÜ.Ú Æ�Ü ×!Ü.Â5Á�×ÃØ�Æ��vÜ.ÎÒÄ5Æ�ÁÙÔÙÎÒ×'�vÂ5È)(�Ó5ÍÏÎÒÈÖÂ5ÁÙÜ.ÎÏÓ�Ü�Â5ÁÓ5Ü��_Â5ÈK×ÃØ�Æ�ÎÒÁÆ�Ú À�ÍÏÂ*�5Æ�Æ�Ô#+�ÚÛÓ��5Æ�Ô�Ó5Ü��,��Ó¬ÁÙÁÙÓ5Ü	×-�.+�Æ�/KÀ.ÁÃÆ�ÔÃÔjÂ5Á�ÎÏÚ À#ÍÏÎÒÆ�Ç0+¢Â5Á�Ó5ÔÃÔÙË.Ú Æ�ÔjÓ5Ü���ÍÒÆ#��Ó5ÍÍÏÎÑÓ¬Ì�ÎÏÍÏÎÒ×-� Â5Á{ÁÃÆ�ÔÃÀ�Â�Ü�ÔÃÎÒÌ�ÎÏÍÑÎÒ×'�ÈÖÂ5Á�×ÃØ�Æ�Ó5Ð�Ð�Ë�ÁÙÓ5Ð��.+ Ð Â�Ú À�ÍÒÆ�×aÆ�Ü�Æ�ÔÙÔ#+�Â5Á Ë.ÔaÆ�È�Ë.ÍÏÜ�Æ�ÔÃÔ>Â5È{Ó5Ü1�hÎÏÜ�ÈÖÂ5ÁÙÚÛÓ¬×ÃÎÒÂ�Ü0+rÓ¬À.À�Ó¬Á Ó¬×ÃË.Ô#+rÀ.ÁÃÂKÇ.Ë.Ð ×#+rÂ5Á,À.ÁÃÂKÐ Æ�ÔÃÔÇ.ÎÏÔÙÐ�ÍÒÂ�ÔaÆ�Ç0+KÂ5ÁjÁÃÆ�À�ÁÃÆ�ÔaÆ�Ü ×ÃÔj×ÃØ.Ó¬×jÎÒ×ÃÔ{Ë.ÔaÆ2��Â�Ë.ÍÏÇ�Ü�Â5×{ÎÑÜ�ÈÊÁ ÎÏÜ3�5ÆvÀ.ÁÙÎÒÄ¬Ó¬×aÆ�Í4��Â5�{Ü�Æ�Ç�Á Î4��Ø	×ÃÔ"76jÆ�ÈÖÆ�ÁÃÆ�Ü.Ð ÆoØ�Æ�ÁÙÆ�ÎÏÜ�×aÂÓ5Ü���ÔaÀXÆ�Ð�Î48�Ð,Ð Â�ÚÛÚ Æ�Á Ð�ÎÏÓ5ÍrÀ.ÁÃÂKÇ.Ë.Ð ×#+XÀ.ÁÃÂKÐ Æ�ÔÃÔ#+FÂ5Á>ÔÃÆ�ÁÃÄ¢ÎÑÐ Æ,Ì9�É×aÁ Ó5Ç�Æ Ü.Ó5Ú Æ.+�×aÁÙÓ5Ç.Æ�ÚÛÓ¬Á��:+�ÚÛÓ5Ü Ë.ÈÖÓ5Ð ×ÃË�ÁÙÆ�Á+FÂ5ÁÂ5×ÃØ�Æ�Á���ÎÏÔaÆ.+FÇ�Â¢Æ�ÔvÜ.Â5×_Ü.Æ�Ð Æ�ÔÃÔÃÓ¬ÁÙÎÏÍ;� Ð Â�Ü.Ôa×ÃÎÒ×ÃË�×aÆ8Â5ÁNÎÏÚ À#Í4��ÎÒ×ÃÔvÆ�Ü.Ç�Â5ÁÙÔaÆ�ÚÛÆ�Ü	×#+FÁÃÆ�Ð Â�Ú�Ú Æ�Ü.Ç.Ó¬×ÃÎÒÂ�Ü<+�Â5ÁNÈ�Ó�Ä5Â5Á ÎÏÜ3�Ì9�>×ÃØ�Æ=��Ü.ÎÏ×aÆ�Ç��¢×ÃÓ¬×aÆ�Ô ! Â Ä5Æ�ÁÙÜ.Ú Æ�Ü ×rÂ5Ár×ÃØ�Æ
�vÜ.ÎÒÄ5Æ�Á ÔÃÎÒ×'�NÂ5È>(�Ó5ÍÏÎÒÈÖÂ5ÁÙÜ.ÎÏÓ?" � Ø�Æ�ÄKÎÒÆ#�{Ô Ó5Ü.Ç�Â5À�ÎÏÜ.ÎÏÂ�Ü.ÔFÂ5È�Ó5Ë�×ÃØ.Â5ÁÙÔÆ�/KÀ.ÁÃÆ�ÔÃÔaÆ�ÇVØ�Æ�ÁÙÆ�ÎÏÜ�Ç.Â�Ü�Â5×NÜ�Æ�Ð Æ�ÔÙÔÃÓ¬ÁÙÎÏÍ4� ÔÃ×ÃÓ¬×aÆ Â5ÁvÁÙÆ#@.Æ�Ð ×_×ÃØ�Â�ÔaÆ8Â5È�×ÃØ�Æ��vÜ.ÎÒ×aÆ�ÇA�¢×ÃÓ¬×aÆ�Ô ! Â Ä5Æ�ÁÙÜ.Ú Æ�Ü ×NÂ5ÁN×ÃØ�Æ
�vÜ.ÎÒÄ5Æ�ÁÙÔÃÎÏ×'��Â5È%(�Ó5ÍÑÎÒÈÊÂ5Á Ü.ÎÏÓ?+KÓ5Ü.Ç ÔÃØ.Ó5ÍÑÍFÜ�Â5×«ÌXÆ>Ë.ÔaÆ�Ç�ÈÖÂ5Á{Ó5Ç�Ä5Æ�ÁÃ×ÃÎÑÔÃÎÏÜ3�8Â5Á{À�ÁÃÂ¢Ç�Ë.Ð ×�Æ�Ü.Ç�Â5ÁÙÔaÆ�ÚÛÆ�Ü	×«À�Ë.ÁÃÀXÂ�ÔaÆ�Ô#"
� Ø�ÎÏÔmÎÏÔmÓoÀ.ÁÃÆ�À.Á ÎÏÜ	×rÂ5ÈFÓ>À#Ó¬À�Æ�Á ÎÏÜ	×aÆ�Ü�Ç�Æ�Ç ÈÖÂ5Á�À�Ë�Ì#ÍÏÎÏÐ�Ó¬×ÃÎÒÂ�Ü ÎÏÜ�Ó=BaÂ�Ë�ÁÙÜ.Ó5ÍKÂ5Á�À.ÁÃÂKÐ Æ�Æ�Ç.ÎÏÜ3��Ô"%�KÎÑÜ.Ð ÆjÐÙØ.Ó5ÜC�5Æ�ÔÚÛÓ*� Ì�ÆjÚ�Ó5Ç�Æ{ÌXÆ�ÈÖÂ5ÁÃÆ«À�Ë�Ì�ÍÑÎÏÐ�Ó¬×ÃÎÒÂ�Ü0+5×ÃØ.ÎÑÔ�À.ÁÃÆ�À.Á ÎÏÜ	×�ÎÏÔ ÚÛÓ5Ç�Æ{ÓÅÄ Ó5ÎÑÍÏÓ¬Ì�ÍÒÆD�{ÎÏ×ÃØ ×ÃØ�Æ�Ë�Ü.Ç�Æ�ÁÙÔa×ÃÓ5Ü�Ç.ÎÏÜ3�v×ÃØ.Ó¬× ÎÏ×7�{ÎÏÍÏÍÜ�Â5×jÌXÆNÐ�ÎÒ×aÆ�ÇÉÂ5ÁjÁÃÆ�À.ÁÃÂKÇ.Ë.Ð Æ�Ç,��ÎÒ×ÃØ�Â�Ë�×�×ÃØ�Æ>ÀXÆ�ÁÙÚ�ÎÏÔÃÔÃÎÒÂ�Ü�Â5È ×ÃØ�ÆoÓ5Ë�×ÃØ�Â5Á*"
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M�Æ Ð Â�Ü.ÔÃÎÑÇ�Æ�Á�×ÃØ�Æ�Ç3�¢Ü�Ó5ÚÛÎÏÐ�Ô�Â5È�ÎÏÜ ×aÆ�ÁÙÓ5Ð ×ÃÎÏÜ3�WÆ�ÍÏÓ5ÔÃ×ÃÎÏÐ�Ç�ÎÏÔ �KÔ�ÎÏÜE×ÃØ�ÆVÀ�ÍÑÓ5Ü�Æ." � Ø.ÎÏÔ�ÎÏÔ�Ó5Ü�Æ�/¢ÀXÆ�ÁÙÎÑÚ Æ�Ü	×ÃÓ5ÍÑÍ4�ÁÃÆ�Ó5ÍÏÎ���Ó¬Ì�ÍÒÆ�×'��Â�NtÇ.ÎÏÚ Æ�Ü.ÔÙÎÒÂ�Ü.Ó5Í�Ú ÂKÇ�Æ�Í¢Â5È�Ç.Á�� �5ÁÙÓ5Ü¢Ë.ÍÏÓ¬Á%@.Â5� �{Ø�Æ�ÁÃÆ�×ÃØ�ÆjÔÃ×aÁÃÆ�ÔÃÔaÆ�ÔmÐ�Ó5ÜÛÌ�Æ�ÄKÎÏÔÃË.Ó5ÍÏÎ���Æ�Ç,Ë�ÔÃÎÏÜ3�v×ÃØ�ÆÀ�Ø�Â5×aÂ¢Æ�ÍÏÓ5Ôa×ÃÎÑÐ�Æ��XÆ�Ð ×#"�¿�Ô ×ÃØ�Æ�Æ�ÍÏÓ5Ôa×ÃÎÏÐ�Ç.ÎÏÔ��¢Ô!Ú ÂÅÄ5Æ«ÎÏÜ,Ó{Ä¬Ó5Ð�Ë.Ë.Ú + ×ÃØ.Æ#�oÎÏÜ ×aÆ�ÁÙÓ5Ð ×r×ÃØ�ÁÃÂ�Ë3��Ø,Ð Â�ÍÏÍÏÎÏÔÙÎÒÂ�Ü.Ô0�{ÎÏ×ÃØoÆ�Ó5Ð ØÂ5×ÃØ�Æ�ÁjÓ5Ü.Ç��{ÎÏ×ÃØ�×ÃØ�ÆNÔÃË.ÁÃÁÃÂ�Ë.Ü.Ç�ÎÏÜ3�2�5Æ�Â�Ú Æ�×aÁ��."���Æ�Ð�Ó5Ë.ÔaÆNÂ5È×ÃØ.Æ 8#Ü.ÎÒ×aÆ{À�ÁÃÂ5À�Ó���Ó¬×ÃÎÒÂ�Ü�ÔaÀXÆ�Æ�Ç�Â5È!Ç.Æ�ÈÊÂ5ÁÙÚ�Ó¬×ÃÎÒÂ�Ü.ÔÎÏÜ.ÔÙÎÏÇ�ÆNÆ�Ó5ÐÙØ �5ÁÙÓ5ÎÑÜÉÎÒ×{Ð�Ó5Ü�ÌXÆoÇ.Î���Ð�Ë.ÍÒ×«×aÂ�Ð�Ó¬À.×ÃË�ÁÃÆ,Ð Â�Ú À�Ë�×ÃÓ¬×ÃÎÒÂ�Ü�Ó5ÍÏÍ4��Æ�Ä5Æ�ÜfÔÙÎÏÚ À�ÍÒÆNÆ�/KÀXÆ�ÁÙÎÏÚ Æ�Ü ×ÃÔjÎÏÜ Ä5Â�ÍÒÄKÎÏÜ3�
BÃË.Ôa×jÓ ÈÖÆ#� ÎÏÜ ×aÆ�ÁÙÓ5Ð ×ÃÎÏÜ3� �5Á Ó5ÎÏÜ.Ô#"
� Ø.ÆL�5Â�Ó5ÍmÂ5È«×ÃØ.ÎÑÔNÀ.ÁÃÂ�BaÆ�Ð ×oÎÏÔN×aÂfÎÏÚ À.ÁÙÂÅÄ5ÆÛÂ�Ë�Á,Ó¬Ì�ÎÏÍÏÎÏ×'�É×aÂfÔÃÎÏÚ,Ë.ÍÏÓ¬×aÆÛÇ�Æ�Ü�ÔaÆL�5ÁÙÓ5Ü¢Ë.ÍÏÓ¬Á @�Â*�¼ÎÑÜ Ð Â�Ú À�ÍÒÆ�/

�5Æ�Â�Ú Æ�×aÁ��." M�ÆNÌXÆ#��ÎÏÜ�×ÃØ�ÎÏÔ�À.ÁÃÂKÐ Æ�ÔÃÔ�Ì���ÁÃÆ�Ä¢ÎÏÆ#�{ÎÏÜ3�,ÔaÂ�Ú Æ_À�Ó5Ôa×=��Â5Á�� +�Ø�Â5� � ÆNÐ�Ó5Ü�ÎÏÚÛÀ.ÁÃÂÅÄ5Æ_Ë�ÀXÂ�Ü�À.ÁÃÆ�ÄKÎÒÂ�Ë.Ô
��Â5Á�� " � Ø�Æ ÈÊÂKÐ�Ë.Ô!Â5È.×ÃØ.ÎÏÔ!À.ÁÃÂ�BaÆ�Ð ×rÎÏÔÂ�Ü,Ð�Ó¬À.×ÃË�Á ÎÏÜ3�{×ÃØ.Æ�Æ�ÍÏÓ5Ôa×ÃÎÑÐ Ç3�KÜ.Ó5ÚÛÎÑÐ�Ô�Â5È.Æ�Ó5Ð Ø��5ÁÙÓ5ÎÏÜ,ÎÏÜoÓ5Ü8Ó¬À.À.ÁÙÂ/�ÎÏÚÛÓ¬×aÆ.+Ð Â�Ú À�Ë.×ÃÓ¬×ÃÎÒÂ�Ü.Ó5ÍÏÍ4��×aÁÙÓ5Ð ×ÃÓ¬Ì�ÍÒÆ.+�Ú ÂKÇ�Æ�ÍX×ÃØ.Ó¬×{Ð�Ó5Ü�ÌXÆ>Ð Â�Ë�À#ÍÒÆ�Ç�×aÂ�Ó Ú Â�ÍÏÆ�Ð�Ë.ÍÏÓ¬Á{Ç3�KÜ.Ó5ÚÛÎÑÐ�Ô«ÔÃÐÙØ�Æ�ÚÛÆ."
� Ø�ÎÏÔNÀ.ÁÃÂ�BaÆ�Ð ×���Ó5Ô8Ôa×ÃÓ¬ÁÃ×aÆ�ÇhÌ9��ÁÃÆ�ÔaÆ�Ó¬ÁÙÐ Ø.ÎÏÜ3��×ÃØ�Æ�Ì#Ó5ÔÃÎÏÐÛÚ Â�ÍÏÆ�Ð�Ë.ÍÏÓ¬Á�ÇC�¢Ü.Ó5Ú�ÎÏÐ�Ô���� G �oÓ5Í4�5Â5ÁÙÎÏ×ÃØ.Ú"! U$#V+�Ç�Æ�NÔÃÐ ÁÙÎÏÌ�Æ�Ç,Ì9�&6�Ó¬À�Ó¬ÀXÂ5ÁÃ×�! U%#V+T�{Ø�ÎÏÐÙØ8ÔÃÎÏÚÛÀ�Í4�>ÎÏÜ ×aÆ#�5ÁÙÓ¬×aÆ�Ô�$�Æ#�j×aÂ�Ü'& Ô�ÔaÆ�Ð Â�Ü.ÇÛÍÏÓ*�¶Ó5Ü.Ç Ú ÂKÇ�Æ�ÍÏÔ �5ÁÙÓ5ÎÏÜ ÎÑÜ	×aÆ�ÁÙÓ5Ð ×ÃÎÏÂ�Ü.Ô×ÃØ�ÁÃÂ�ËC��Ø Ó�I�Æ�Ü.Ü�Ó¬ÁÙÇ?N)(5Â�Ü.Æ�Ô*� I+(,��À�Â5×aÆ�Ü ×ÃÎÏÓ5Í " � Ø�ÆLI+(�ÀXÂ5×aÆ�Ü ×ÃÎÏÓ5Í%��Ó5Ô>Â5ÁÙÎ;��ÎÏÜ.Ó5ÍÏÍ4�ÉÀ.ÁÃÂ5ÀXÂ�ÔaÆ�ÇVÈÖÂ5ÁoÍÏÎ�-¢Ë.ÎÏÇfÓ¬Á N

�5Â�Ü ×aÂ�Ð�Ó5ÍÏÐ�Ë.ÍÏÓ¬×aÆÛ×ÃØ.ÆÛÀXÂ5×aÆ�Ü	×ÃÎÏÓ5ÍmÆ�Ü�Æ�Á��.�VÌXÆ�×'��Æ�Æ�Ü¦Ó�À�Ó5ÎÏÁ>Â5È�Ó¬×aÂ�Ú�Ô*.rÓ5Ü.Ç0/NÍÒÂKÐ�Ó¬×aÆ�Ç¦Ó¬×2143mÓ5Ü�Ç5176#" � Ø.ÎÏÔÎÏÜ ×aÁÃÂKÇ.Ë.Ð Æ�Ô Ë.Ô ×aÂh×ÃØ�ÆÉÐ Â�Ü.Ð Æ�À�×ÛÂ5È98�:<;�=?>�@�A4BC=?.�DFE�GH� GIÔÃÎÏÚ,Ë.ÍÏÓ¬×ÃÎÒÂ�ÜWÂ5È �5ÁÙÓ5Ü¢Ë.ÍÏÓ¬ÁL@.Â5�JI � Ø�Æ�À�Ó¬ÁÃ×ÃÎÏÐ�ÍÏÆ�ÔÛÓ¬ÁÃÆÓ5ÍÏÍÒÂ5� Æ�Ç�×aÂ Â Ä5Æ�ÁÙÍÏÓ¬ÀK��ÔÃÍÏÎ;��Ø	×ÃÍ4�L� +KÓ5Ü.Ç�À�Ó¬ÁÃ×ÃÎÏÐ�ÍÒÆ_ÎÏÜ ×aÆ�ÁÙÓ5Ð ×ÃÎÒÂ�Ü.Ô�ÁÃÆ�ÔÙË.ÍÒ×�ÈÖÁÃÂ�ÚSÀ�Ó5ÎÏÁ��{ÎÏÔaÆ�ÎÏÜ	×aÆ�ÁÙÀ�Ó¬ÁÃ×ÃÎÏÐ�ÍÒÆ�ÈÊÂ5Á Ð Æ�Ô�×ÃØ.Ó¬×Ó¬ÁÃÆ �5Æ�Ü.Æ�ÁÙÓ¬×aÆ�ÇÉÎÏÜ�À#Ó¬ÁÃ×ÃÎÏÐ�ÍÒÆNÂ Ä5Æ�ÁÙÍÏÓ¬ÀÉÁÙÆ#��ÎÒÂ�Ü.Ô#"
(�ÍÑÓ5ÔÃÔÃÎÏÐ�Ó5ÍM� GdÚ Æ�×ÃØ�ÂKÇ.Ô�Ø.ÓÅÄ5ÆNÌ�Æ�Æ�Ü�Ç�Æ�Ä5Æ�ÍÒÂ5ÀXÆ�Ç�ÈÖÂ5Á�Ð Â�ÚÛÀ�Ë�×ÃÎÏÜ3�,×ÃØ�Æ�ÁÙÚÛÂ¢Ç3�KÜ.Ó5ÚÛÎÑÐjÀ.ÁÃÂ5ÀXÆ�ÁÃ×ÃÎÏÆ�Ô�Â5ÈÓ¬×aÂ�Ú�ÔÎÏÜ ÈÖÁÃÆ�Æ�NtÔaÀ#Ó5Ð Æ." � Ø�Æ�ÁÃÆ�ÈÖÂ5ÁÃÆ.+96{Ó¬À�Ó¬ÀXÂ5ÁÃ×�! U%#�ÔaÀXÆ�Ü.Ç.ÔmÐ Â�Ü.ÔÙÎÏÇ�Æ�ÁÙÓ¬Ì�ÍÏÆ«×ÃÎÏÚ ÆjÂ�Ü�Ç.ÎÏÔÃÐ�Ë�ÔÃÔÃÎÒÂ�Ü.Ô Â5ÈFÀXÆ�ÁÙÎÒÂKÇ.ÎÏÐ�ÌXÂ�Ë.Ü.Ç�Ó¬Á��Ð Â�Ü.Ç.ÎÏ×ÃÎÒÂ�Ü.Ô#+D�{Ø�ÎÏÐÙØEÎÏÔ�×ÃØ�ÆV×aÁÙÓ5Ç.ÎÒ×ÃÎÒÂ�Ü�Ó5Í�Ó¬À.À�ÁÃÂ�Ó5ÐÙØEÈÖÂ5Á�Ð Â�Ü�Ð Æ�Ü	×aÁÙÓ¬×ÃÎÑÜ3�JÐ Â�Ú À�Ë�×ÃÓ¬×ÃÎÒÂ�Ü�Ó5Í�Æ��XÂ5ÁÃ×�ÎÏÜEÓ 8�Ü.ÎÒ×aÆÁÃÆ#��ÎÒÂ�Ü �{ÎÒ×ÃØ.Â�Ë�×{ÌXÂ�Ë.Ü.Ç�Ó¬Á���Æ��XÆ�Ð ×ÃÔ#" � Ø.ÎÑÔ{Ú Æ�Ó5Ü.Ô�×ÃØ.Ó¬×NØ�Æ,Ð Â�Ü.ÔÃÎÏÇ�Æ�Á Ôj×ÃØ�Æ,À�Ó¬ÁÃ×ÃÎÏÐ�ÍÏÆ�Ô{×aÂ�ÌXÆ�ÎÏÜ�Ó�Ç�Â�Ú�Ó5ÎÏÜÉÂ5ÈÎÏÜ38#Ü.ÎÒ×aÆ�ÔÃÀ�Ó5Ð Æ."ON�Â5ÁP� G0ÔÃÎÏÚ,Ë.ÍÏÓ¬×ÃÎÒÂ�Ü�Â5È��5Á Ó5Ü Ë.ÍÑÓ¬Á
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The position of the particls at time: 0.078
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The position of the particls at time: 0.096
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The position of the particls at time: 0.102
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The position of the particls at time: 0.114

��������� �
	 ���*)

NrÎ4��Ë�ÁÃÆ ¶ I I�Æ�Ü.Ü.Ó¬Á Ç?N)(5Â�Ü�Æ�ÔjÈÊÂ5ÁÙÐ Æ�ÔÃÎÏÚ,Ë.ÍÏÓ¬×ÃÎÒÂ�Ü

¶ R



0 0.2 0.4 0.6 0.8 1
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1
The position of the particls at time: 0.006
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The position of the particls at time: 0.00041
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The position of the particls at time: 0.000455
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The position of the particls at time: 0.00047
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The position of the particls at time: 0.000485
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The position of the particls at time: 0.0023
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